Abstract. The progressive research upon the issue on renewal technology that can improve the construction industry has initiated the study of Precast Lightweight Foam Concrete Sandwich Panel (PLFP) as an alternative to Industrialize Building System (IBS). This paper reports the analysis of structural behavior of PLFP with double shear connectors under axial load. The PLFP panel consists of two wythes which enclosed a layer of polystyrene layer. Six (6 mm) rebar was used as the vertical and horizontal reinforcement and 9 mm steel bar bent at 45 0 was used as the connector. Full scaled panel was tested under axial load till failure. It was found that PLFP panel with double shear truss connector has higher ultimate strength capacity compared to PLFP with single shear connectors ehen tested under axial load.
Introduction
Recent development of precast concrete has encouraged studies on various lightweight materials as structural wall panel systems. This system comply with IBS concepts, which enable cost saving, energy efficient and quality improvement. A typical building element in a precast building system is precast sandwich wall panel. The difference between precast concrete wall and precast concrete sandwich panel is the presence of insulation layer [1] .
Precast Lightweight Foamed Concrete Sandwich. New technology is needed in the construction industries which can meet the demands for faster, easier construction which produce affordable housing with lower cost. As part of the effort, an extensive investigation to develop a Precast Lightweight Foamed Concrete Sandwich Panel, PLFP as la load bearing wall has been undertaken. Previous research on PLFP panel with single shear connectors has proven that it is able to sustain the applied load. Therefore, this study will focus on performance of PLFP panel with double shear connectors.
Precast Lightweight Foamed Concrete Sandwich Panel or PLFP consist of lightweight foamed concrete as the wythes which enfold the polystyrene that act as the insulation layer. The usage of this polystyrene is to reduce the amount of temperature that flow in the building by convection [2] . Shear connectors are embedded across each layer to allow load sharing between the wythes. The strength and stability of PLFP rely on the stiffness of these shear connectors and its ability to transfer load between the wythes. Steel bar is used as the vertical and horizontal reinforcement for both wythes. The primary use of structural lightweight concrete is to reduce the dead load of a building. Structural lightweight concrete provides the most efficient strength-to-weight ratio in structural elements [3] . Foamed concrete is classified as one of the lightweight concrete [4] . It consists of cement, fine sand, water and stable foam which produces strong lightweight concrete containing millions of distributed and consistently sized air bubbles [3] . 
Experimental programme
Fabrication. Two panel specimens with similar dimensions was cast and tested using Magnus Frame until failed. Both panels consists of 10 mm normal concrete capping at both ends of panel and foamed concrete wythes which encloses a polystyrene layer. The wythe is strengthened by 9 mm of horizontal and vertical reinforcement. In order for this layers to act as a single unit, it will further be strengthened by using single and double shear connectors from 9 mm steel bar as illustrated in Fig. 2 and Fig. 3 . Panel PLFP-1 was cast with single shear connectors while panel PLFP-2 was cast with double shear connectors. The results on load bearing capacity, load deflection profiles and strain distribution on the surface for both panel specimens were recorded. Design of Foamed Concrete. The ratio of materials used to cast the foamed concrete wythes are as shown in Table 1 . The targetted density for the wythes is 1600 kg/m 3 . The density is controlled by adding the foam at several stages until the targeted density is achieved. Test Set-up and procedure. The panel specimen was placed in the magnus frame correctly in position to get the targeted end conditions as shown in Fig. 4 . A small load of 1 kN was first applied to make sure all the instruments were working. The load was then increased gradually with an increment of 50 kN until failure. The crack pattern and horizontal deflection were observed at each load stage. Linear Voltage Displacement Transducer (LVDT) was fixed at mid height on both front and rear faces of every panel for horizontal deflection measurement. These horizontal deflection measurements on both faces of panel were used to determine the load-deflection profiles and to study the deflection's trend of the two foamed concrete wythes.
Fig. 4: Magnus Frame

Result and Analysis
Ultimate strength capacity. Table 2 shows the first crack load, ultimate load, and maximum deflection achieved by panel PLFP-1 and PLFP-2. The first crack load was recorded at 64% and 34% of the ultimate load forPLFP-1 andPLFP-2, respectively. Cracks appeared earlier in panel PLFP-2. However, the ultimate load was recorded higher at 890 kN. The maximum deflection was recorded higher in panel PLFP-2 compared to panel PLFP-1. Load-deflection Profile. Fig. 6 shows the load deflection relationship at mid depth of both panels. The graphs show the increase in deflection values as the load increases. The graph for both panels show the linear relationship at the early stage of loading until the first crack load achieved. The graphs become nonlinear after the first crack and this trend continues until the ultimate load is achieved. 
